The authors present an unusual case of lobular panniculitis caused by Borrelia burgdorferi senso latu infection in a 56-yearold man. It presented clinically as a solitary subcutaneous nodule. Histopathologically, the lesion resembled subcutaneous panniculitislike T-cell lymphoma by manifesting atypically appearing lymphocytes with cytotoxic phenotype. B. burgdorferi etiology was proven by positive polymerase chain reaction and serology and positive response to antibiotics. FIGURE 2. Biopsy specimen from the subcutaneous nodule. Lymphocytes are small, with occasional medium-sized cells showing mild nuclear pleomorphism. Note rimming of lymphocytes around adipocytes (A, B). Admixture of plasma cells in the infiltrate can be seen (C).
B orreliosis or Lyme disease is a multifocal worldwide disease caused by a group of related spirochetes Borrelia burgdorferi sensu lato that are transmitted by specific Ixodes spp ticks. 1 Lyme disease is the most common tick-borne infectious disease in North America, where it is caused only by the species of Borrelia, namely B. burgdorferi sensu stricto. In contrast, in Europe, at least 5 species of Borrelia (B. burgdorferi sensu stricto, Borrelia afzelii, Borrelia garinii, Borrelia spielmanii, and Borrelia bavariensis) can cause the human disease, leading to a wider variety of possible clinical presentations, of which the most common ones include erythema migrans, lymphocytoma cutis, and acrodermatitis chronica atrophicans. [2] [3] [4] [5] [6] [7] [8] Panniculitis is an extremely rare presentation of borreliosis, described to date only in a handful of cases. [9] [10] [11] We present a patient with Borreliosis in whom an initial biopsy revealed lobular panniculitis with a dense infiltrate containing atypically appearing cells with cytotoxic phenotype thus closely mimicking subcutaneous panniculitis-like Tcell lymphoma (SPTCL), a manifestation not previously reported to our knowledge.
CLINICAL CASE REPORT, TREATMENT, AND FOLLOW-UP
A 56-year-old man presented with a subcutaneous infiltration on the right chest wall and an erythematous lesion on the right arm that had appeared before occurrence of the subcutaneous nodule. He was otherwise healthy, and, specifically no B symptoms were reported. After the diagnosis of borreliosis (vide infra), the patient was administered 100 mg of doxycycline twice a day for 3 weeks with complete remission. The patient is alive with no evidence of the disease FIGURE 1. Biopsy specimen from the subcutaneous nodule. At scanning magnification, a dense subcutaneous infiltrate with predominant involvement of the lobules can be recognized.
12 years after the treatment and no recurrence of the skin disease was seen during the follow-up period.
Histopathological Findings
The biopsy specimen from the subcutaneous lesion revealed a dense lymphocytic infiltrate mostly involving the lobules of the subcutis, with little, if any, extension into the fibrous septa, a pattern consistent with lobular panniculitis (Fig. 1) . 12, 13 The lymphocytes were small to medium-sized cells; some of them manifested slight to moderate nuclear pleomorphism and hyperchromatic somewhat irregular nuclei with few mitotic figures. There was rimming of the cells around the adipocytes (Fig. 2 ). 14 Admixed with the lymphoid cells were numerous histiocytes. Plasma cells were also seen, both dispersed and forming small clusters ( Fig. 2) . Focally, necrotic adipocytes lacking nuclei and areas with lipophagic necrosis were recognized. There were no vascular changes. On serial sections, focal involvement of the deep reticular dermis was observed, and in this area, there were occasional lymphocytic debris in the infiltrate and discrete deposits of mucin between collagen bundles. There were no lymphoid follicles with germinal centers. The epidermis was uninvolved. The biopsy specimen from the erythematous lesion yielded mild spongiosis and sparse perivascular lymphoid infiltrates containing occasional plasma cells.
Immunohistochemical Findings
Most lymphocytes in the specimen from the nodular lesion expressed T-cell markers, with a marked predominance of CD8 + TIA-1 + cells over CD4 + cells ( Fig. 3 ). Beta F1 was expressed by most T cells (;70%-80%). Staining for T-cell receptor (TCR) gamma/delta revealed occasional cells (,10%). CD56 and CD30 were negative. CD138 and CD123 highlighted plasma cells and plasmacytoid dendritic cells, respectively. Plasma cells displayed no immunoglobulin light chain restriction. CD68 highlighted the presence of numerous histiocytes.
Molecular Biology Findings
Borrelia sp. DNA was detected by nested polymerase chain reaction in the biopsy tissue from the subcutaneous nodule lesion. The results of the polymerase chain reaction for Borrelia, for the erythematous lesion, were inconclusive because of poor DNA quality. Molecular studies revealed no monoclonal rearrangement of TCR gamma genes. No Epstein-Barr virus DNA was found.
Serological Tests
Borrelia serology was positive. antinuclear antibodies and double strandedDNA antibodies were negative.
DISCUSSION
Panniculitis has very rarely been reported as manifestation of borreliosis. Acute septal panniculitis as in a patient with Lyme disease was documented by Kramer et al. 9 Viljanen et al 10 described a patient with multiple relapsing skin nodules, the biopsy of which revealed involvement of the subcutis, and as far as one can judge from the description and enclosed illustration, it was lobular panniculitis. However, in contrast to our case, the infiltrate was focal and sparse. Hassler et al 11 presented 2 cases with borreliosis referring to their subcutaneous lesions as nodular panniculitis.
In our case, the dense lobular infiltrate composed of slightly atypical lymphocytes occasioned a great resemblance to a malignant lymphoma involving the subcutis. The differential diagnosis included lymphomas that can present with features of lobular panniculitis, namely SPTCL, subcutaneous gamma/delta T-cell lymphoma, and extranodal T-cell/natural killer cell lymphoma. [15] [16] [17] [18] [19] [20] Additionally, lupus eythematotus panniculitis (lupus profundus) was a differential diagnostic consideration.
The above lymphomas were excluded by the immunophenotype and lack of clonal TCR rearrangements and the course of the disease, SPLTCL is characterized by CD3 + CD4 2 CD8 + CD56 2 TIA-1 + granzyme B + betaF1 + cells. Cutaneous gamma/delta lymphoma with subcutaneous involvement manifest the following immunoprofile: CD3 + , CD4 2 , CD8 2 , CD56 + , TIA-1 + , granzyme B + , betaF1 2 , and TCR delta + . Extranodal T-cell/natural killer cell lymphoma usually manifests Epstein-Barr virus positivity. Lupus panniculitis was also considered, especially taken into account the presence of focal mucin deposits in the dermis, nuclear debris, and plasmacytoid dendritic cells. It is a rare (up to 3%) manifestation of lupus eythematosus (LE), usually occurring in patients with discoid or systemic LE but also as an isolated phenomenon. Distinction between lupus panniculitis and SPTCL may be very difficult, and in fact, some authors suggested that the 2 entities may belong to a spectrum of disease. 21, 22 Magro et al 21, 23 introduced the term "subcutaneous Tcell lymphoid dyscrasia" to encompass these 2 diseases. Massone et al 24 found that most useful histopathological criteria for distinguishing lupus panniculitis from SPTCL are epidermal changes, lymphoid follicles with reactive germinal centers, clusters of B lymphocytes, and mixed cell infiltrate with prominent plasma cells. With regard to the latter, however, Willemze et al, 18 in a large series, showed that patients with a concurrent or prior diagnosis of LE showed a considerable admixture of plasma cells not observed in the other cases of SPTCL.
Another interesting observation in our case along this line was the presence of clusters of CD123 + plasmacytoid Clusters of CD123 + plasmacytoid dendritic cells have recently been found in 100% cases of cutaneous marginal zone lymphoma, another entity variably associated with B. burgdorferi infection. 25 Activation of plasmacytoid dendritic cells by an infectious agent (including Borrelia) has been suggested to be implicated in the pathogenesis of this lymphoma and its close mimic B-cell pseudolymphoma. 26 In conclusion, we have described an unusual manifestation of Borreliosis histopathologically imitating SPTCL. This observation confirms previous observations that panniculitis might be a very rare form of borreliosis, and this disease can be added to the list of entities characterized by preferential or exclusive involvement of the subcutis. 12, 13 
